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METHOD AND APPARATUS FOR TH E REDUCTION OF 
ELECTROMAGNETIC RADIATION FRO M DISPLAY SCREENS 

FIELD OF THE INVENTION 
5 This invention relates to a method and apparatus for the reduction of 

electromagnetic radiation from display screens and, in particular, panels of display 
screens con tainin g a plurality of light-emitting elements driven by high frequency 
driving signals. 

10 BACKGROUN D TO THE INVENTION 

Many display screens, particularly those that may be provided in the form of a 
plurality of interconnected panels for large display screen installations, emit 
substantial electromagnetic radiation. One of the principal causes of the radiation is 
the provision of high frequency pulse width modulated signals for the control of the 

15 intensity to the individual LEDs. The substantially square wave nature of the pulse 
width modulated signal at a relatively high frequency of, for example, 1,024 pulses in 
less than 1/60* of a second, can cause problems with the emission of large amounts of 
electromagnetic radiation or noise, This electromagnetic noise may be a substantial 
hazard to the operation of other electronic equipment. 

20 

In a typical panel for a large display screen, a printed circuit board (PCB) 
carrying a plurality of light emitting elements such as LEDs may carry the LEDs on a 
front face with the driving circuitry on a reverse face. To provide a suitable display, it 
is not possible to provide a radiation shield across the front of the display that will 
25 detract from the visual aspects of the display itself. 
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The PCBs are often mounted in moulded plastic housings surrounding the 
perimeter of the PCB. The plastic housings can then be connected to back covers 
with the back cover often being made of metal. 

5 One method of containing an electromagnetic radiation is recognized in 

providing a metallic shield to substantially enclose the source of the radiation with 
only small gaps provided through the shield. Provided no aperture through the shield 
is greater than, for example, a few millimetre in its largest dimension, the worst of the 
noise can be contained. Although the metal back cover protects the back of the unit 

10 from emitting such radiation, the radiation readily escapes from the PCB front face or 
through the plastic housing surrounding the PCB. The difficulty resides in providing 
such protection for the plastic housings and across the front face of the PCB. 

OBJECT OF THS INVENTION 
15 It is an object of the present invention to provide a method and apparatus for 

shielding display screens to reduce the electromagnetic radiation that will overcome 
some of the disadvantages of the prior art by providing a suitable shield to the front 
face of the display and around any perimeter of the display panel. 

20 SUMMARY OF THE INVENTION 

Accordingly, in a first aspect, the invention may broadly be said to consist in a 
display screen comprising: 

a printed circuit board (PCB) having a front face and a rear face; 
a plurality of light emitting elements mounted on said PCB to reside on 
25 the front face of the PCB and provide a display; 
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control circuitry mounted directly or indirectly to said printed circuit 
board to drive said light emitting elements; 

a layer of material conductive to electromagnetic radiation provided on 
a front face of said PCB to cover a substantial portion of said front face 
and positioned between said PCB and the light emitting portions of 
said light emitting elements; 

a plurality of conductively isolated areas in said layer to allow isolated 
connections from said light emitting elements to said PCB; and 
a housing mounted around a perimeter of said PCB and extending 
around said driving circuitry containing material conductive to 
electromagnetic radiation to substantially enclose said driving circuitry 
within said housing and said layer. 

Accordingly, in a second aspect, the invention may broadly be said to consist 
in a method of reducing electromagnetic radiation from a display screen comprising: 
providing a layer of electromagnetic conductive material on a front 
face of a printed circuit board used for mounting light emitting 
elements; 

providing a plurality of electrically isolated points in or through said 
layer for the connection of said light emitting elements to said printed 
circuit board; and 

surrounding a rear face of said printed circuit board with an 
electromagnetic conductive housing so as to substantially enclose 
driving circuitry behind the printed circuit board and the circuit board 
itself within a shield formed by said housing and said layer. 



1P\PADA\.. \0029W8.doc 



3 



BRIEF DESCRIPTION OF THE DRAWINGS 
Preferred embodiments of this invention will now be described with reference 
to the following drawings in which: 

Fig. 1 shows an elevational view of a portion of a printed circuit board 

in accordance with one embodiment of this invention; 

Fig. 2 shows a cross-sectional view through a portion of a display 

screen in accordance with an embodiment of the invention; and 

Fig. 3 shows a detailed cross-sectional view through a component of 

the apparatus of Fig. 2. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
The nature of display screens, particularly those that operate with digital data 
provided to light emitting elements in the forai of pulse width modulated signals, can 
generate substantial quantities of electromagnetic radiation. 

The square pulse nature of a pulse width modulated signal to the light emitting 
elements is particularly severe in the production of electromagnetic noise that may 
disrupt other electrical or electronic equipment. 

As with all electronic equipment that produces electromagnetic radiation, 
various standards are in place to limit the amount of radiation permitted. 

The traditional method of dealing with electromagnetic radiation is to either 
limit the production of that radiation or to shield the radiation to prevent it 
transmitting externally from the item. 
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Limiting eUctromagnetie — *» SUCh ^ """"^ ^ te 
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dated levels end may teq»i™ the incluaion of numeraire 

Shielding agsina. such radiator usually involve, housing to apparatus within 
serial to. cau conduct to electronic radianon. Typically, toia invdves 
^enc^toapp^-toaan^^u-L Alto* apertures can he 
povided, the dimension of toe apertoras tough to shie.d needs to be top. ml - 
10 limit the maximum wavelength that could he transmitted through such an aperture. 

Msplayacreena 1 of a type in accordance with the pmfetrad embodimar. use a 
prmtcu circuit hoard 2 (PCB) having a Iron, face and a rear face. Ugh. emitting 
15 elements may he connected to reside on the front to. 3 of toe PCB 2. . will he 
appreciated mat toe driving circuiuy will reside behind a rear race 4 of to PCB 2 so 
as to be operatives connected to toe light emitting elements. 



A, shown in Fig. 1, a particular PCB 2 is shown having a layer or coaling 5 on 
» toe fton, face 3 of to. PCB. This coating maybe ametollic eoaring such as copper or 
m ote metollie . electromagnet conductive material so =a to provide to 
shielding neceasary through the front face of to screen. 

With Ugh. emitting elmnen* residing on toe front fane 3 of the PCB and 
25 connected to driving circuitry generally held behind to PCB 2, 1. ie nec=«ary to 
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provide a plurality of apertures 6 in the coating surrounding c onn ection points 7 for 
the light emitting elements. The connection points 7 ruay be apertures thtough the 

PCB 2 so as to! connect the light-emitting element to a circuit contained on rear face 4 

i 

of the PCB 2- ! If desired, a light-emitting element typically have more than a single 

leg may have one or more legs connected to the coating or in uhisolated areas. The 

j 

coating could provide a common ground or earth for one side of an LED or similar 

i • 
with only the remaining leg or legs requiring isolated connection., 

i 
l 

As it is necessary to provide a coating that can shield the electromagnetic 

i : 

radiation and ^uch materials for a layer such as a coating, sheet that may be placed in 
that position are also conductive, the apertures 6 provide an electrically isolated point 

for connection of the LED or other light emitting element to; the PCB 2 without 

i 

interconnecting the light emitting elements through the coating 5. Small apertures 

I 

necessary to sjurround a point of connection 7 would only allow passage of such Small 
wavelengths as to greatly decrease the overall electromagnetic radiation from the.unit. 



Thus 'far the description has often referred to' a coating 5. It will be 

i 

appreciated that a coating may be a preferred form of layer as .this can be relatively 
easily laid onto the PCB 2 and the apertures in the coating 6 can' be formed during the 
coating process or etched subsequently. Either masking prior to applying the coating 

or removing Hie coating in the region of the apertures may be used, 

j 

i 

i 
I 

! 

Although generally referring to a coating 5, a separate sheet of material could 
also be used lo provide the layer. Such a sheet or layer can surround the light emitting 
elements or lie placed between the light emitting elements and the PCB 2 provided it 
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has apertures necessary to electrically isolate the connectors for the light-emitting 
elements to the circuit on the PCB 2. Usually the circuit will be on the reverse side of 
the PCB and the light-emitting elements will pass through the PCB to be connected to 
a circuit of the reverse side 4, 

5 

To provide a useful shield, it is necessary to substantially enclose the 
emissions in 3 -dimensions, Therefore, the housing around the circuitry on the reverse 
side of the display must also interconnect with the coating 5 to provide a substantially 
continuous 3-dimensional container for the circuitry. It is the maximum dimension of 
10 an aperture that determines the wavelength. 

Referring to Fig. 2, a cross-section through a display screen 1 is provided. It 
should be noted that the cross-section shown is representative of a typical panel used 
as a subunit that is then interconnected with others to form an overall display screen. 
1 5 However it can also represent an entire display 

In this cross-section, the PCB 2 can be seen to have a reverse or rear face 4 on 
which various circuits 10 may be printed and driving components 8 and data and 
power cables 9 may be provided. 

20 

Generally such display units 1 have a PCB 2 carrying the light emitting 
elements 12 contained within a housing 14 surrounding the PCB 2. Various additional 
layers intermediate of the PCB 2 and light emitting elements 12 can be provided as 
may be preferred such as an epoxy layer 15 to waterproof the front face. A further 
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layer 16 in the form of a cover containing louvers or similar for shading may also be 
provided. 

To operate satisfactorily, the overall enclosure should avoid any apertures or 
5 gaps that have a dimension, even it is a single dimension of more than a few 
millimetres. For example, even if a preferred form protected the front and back of the 
PCB, sufficient radiation at potentially dangerous frequencies could emit from the 
edge of the PCB. Although the thickness of the PCB is not particularly large, the 
longer dimension in place with the PCB. 

10 

To cover this problem, it is recognized that it is insufficient to simply shield 
the front and rear of the PCB. Unless the shielding is substantially continuous around 
the PCB in three dimensions, difficulties will still be experienced. Hence it is 
necessary to ensure that a connection is provided around the perimeter of the PCB and 
15 the back cover. Furthermore this should be a substantially continuous connection or 
intermittent limited to relatively small gaps. 

The preferred embodiment as shown in Fig. 2 provides an inner housing 18 
that may progress around the perimeter of the PCB. In its preferred form, as it is 
20 desired to keep the distance between the edge of the PCB and the edge of the overall 
unit to a minimum to minimize the gap against an adjacent unit in a larger display 
screen, the inner housing 1 8 contacts the PCB on the rear face of the PCB. The inner 
housing 18 may be made from a conductive material or carry conductive parts so as to 
' continue to provide a substantial continuous metallic enclosure around the component 
25 3 on the rear face of the PCB., 
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To provide continuity between the PCB and the inner housing 18, the layer 5 
may be progressed around the edge 19 of the PCB or, alternatively, a plurality of 
connections through the PCB or through apertures 20 can be provided. If apertures 20 
are to be utilized, the width of the PCB is relatively small and provided the separation 
5 between adjacent apertures is also small, no large gaps will be available for the 
emission of electromagnetic noise* 

The inner housing 18 would, most conveniently, be formed from a metallic 
material such as aluminium to be immediately conductive. The inner housing may 

10 then be provided with an electrically conductive substantially continuous connection 
to a rear housing 22 that may then entirely enclose the rear of the unit. Connection by 
screws or similar connectors 26 can bring the inner housing 18 and rear housing 22 
into substantially continuous electrical connection around the panel. The rear housing 
22 may contain apertures 23 suitable for the passage of data cables, power cables or 

15 other points of entry as required and again, provided the apertures are kept relatively 
small, there is no significant electromagnetic noise within unacceptable frequency 
ranges. 

Rather than a solid housing 22, it is possible to utilize a mesh although with 
20 these screens generally being used for outer use, the solid housing is necessary for 
weatherproofing. 

There may also be provided a sealant 25 to weatherproof the unit between the 
outer housing 14 and the rear housing 22. A continuous bead of silicon or similar 
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may be used such that compression of the sealant allows firm contact to be maintained 
through the inner and rear housings. 

In an alternative construction, mesh could be placed in connection with the 
5 inner housing 18 to enclose the circuitry and alternative housings could be used to 
entirely enclose the rear of the unit for weatherproofing such as non-metallic 
housings, 

Referring to Fig. 3, an enlarged view of the connection between the inner 
10 housing 1 8 and rear housing can be shown. It can be seen that the inner housing may 
include textured surfaces 24 and 25 as desired such that, when the inner housing is 
placed against the PCB and the outer housing, an improved electrical connection may 
be formed. 

15 The PCB may be secured directly to the inner housing 18 by way of screws or 

similar (not shown) or can be secured to any other point fixed to the rear housing 22 
so as to substantially sandwich the inner housing between the rear housing 22 and the 
PCB. 

20 Thus it can be seen that the present invention provides a substantially enclosed 

conductive box in which all the component 3 including the PCB may be maintained to 
reduce emission of electromagnetic noise. 

The provision of a coating or layer on the front face of the PCB with apertures 
25 to allow connection of the light-emitting elements and the provision of a connection 
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between that coating and a surrounding metallic housing forms the conductive volume 
in which the circuitry is placed. 

Preferred embodiments of this invention have been described with reference to 
5 various integers which are deemed to incorporate known equivalents where 
appropriate. The preferred embodiments are provided by way of example and should 
not be considered restrictive to the scope of the invention as defined in the appended 
claims. 



IP\PADA\ ..\00294078.doc 



11 



